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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract: 

PURPOSE: To prevent the display screen of the liquid 
crystal display device of vertical orientation ECB mode 
from becoming rough owing to the appearance of 
disclination by controlling the orientation direction of 
liquid crystal molecules. 

CONSTITUTION: Orientation control electrodes 6 are 
provided outside and above two opposite sides of a 
display electrode 19 and applied with a voltage different 
from the display electrode 19, an auxiliary capacity 
electrode 13 is formed while partially positioned outside 
and below other two opposite sides of the display 
electrode 19, and an orientation control window 7 as a 
part where no electrode is present is formed on a 
counter display electrode to control the electric field of a 
liquid crystal layer, thereby prescribing the inclination 
direction of the liquid crystal molecules. 




COPYRIGHT: (C)1995,JPO 



i 



(19) B*mm u p) 02) & H ft If & ft (a) iwmmmm 

«M¥7- 13164 



(43)&!8B ¥£7^(1995) lRUB 



(5Dintci. s mmm jfmmm pi 

G0 2F 1/1337 9225-2K 

1/133 5 0 5 9226-2K 
1/1343 8707-2K 



^Sftfc afcR5©8:3 OL (4 8D 



(21)ftilB#ff 


fte¥5- 157120 


(7DIBHA 


000001889 










(22)aiKB 


¥^5^(1993)6^283 




^E^^Prp^CE^a 2TS 5#5-^ 








'MS! 








^:E^arWCE*a2TS18#« =# 



















(54) wn&sf*] flnswsii 



(57) [gift] 
lkTS. 

CHIfiX] S^H@ (19) ©ft|fijT£2 2®^ftLkg|5 

fciEfiwiMai (6) sfttt. &mmm a 9) 

*ttE£BPiHlU St. -mmyRMfiL (19) 

(13) *»tfLT, SIC. (2 7' ) 

fc. ftfftf$&Lftfr>ffift-?ft«. E|fij*d^ (7) $ 
^/TfSditCi^T. ttAfi (3) ©*#£IM»U 




(2) 



®m¥7- 1 3 164 



[in** 1 1 awftWHawLhc^ h u **ttWE 
■*nfc**«ai. «riE«jR«aKflra 

ftism^mafcirsttfaSfc^ 

T. 

[H*jS3] twrEEGiwwaaw:. auEfcts^Ma 
[»9i®ffMHi&BWi] 

[0 0 0 1] 

[lULbQWJiftV] *f£Wtt. ECB (Electrically 
Controlled Birefringence : SE$iJffllSBiff) ^it© 

[0 0 0 2] 

[ft*©s«] «aa*s«tt/ha. mm. &m*nn 

ft £©«,&#;& 0, OA«g. AVt»ftifO»»T» 

mh9>VZ9 (EIT. TFTiBST) £/BV>fc7*x 
-r 7t h 'J ? 7.S©$J|gS^§te. UMBbMMM** 1 

[0003] KAX^Sia. m8iz^zn%£o\z, 
m®m&±.\zffi%.om#rt*- 6 nxft* t f 
ts« (2) s.^ifiis« (4) a«. esi&umw«a 
n (3) ft*A/rBD£fc*n, 3€tc ^nssajttt 

#SWCttfrT*.fc3£Ka3ttfc2tt©»ttR (1) 
(5) T&*&tr£<tlc t fc9#tJ$£ft ; 5>. 

(2) (4) OD&fflKSifiBEfflJfiS&fT^, Still 

(3) tl/Tft©RWft*tt6%^***« , ' 1 5^i 

t&SUfcfc©^ DAP (Deformation of Vertically 
Aligned Phases) MtWiZtlZ. 
[0 0 0 4] «i|A(iTFTM (2) flftt&AJtSflfc 
SfeJttt. % 1 (1) K±0B«fittC£fl:T 



(3) ifTlWBlfftiW'^OT. JB2©fl|J£« (5) 
• =e— F) . *LT, (3) tCJ9r£©ltJ££EMQ 

(5) zmi&TZTZZ.OlZ.tJ.Z. 

[0 0 0 5] aajltil«»4WllO«EKflHW*fc*' w 

ttJM/^*JW1>©»fJE©fi«C»»* C 1 1 J: 0 , iftM 

1 0*#JHl/Ji*«6ttW"J"*. 0 9«±ffiETfei3, 0 
1O«09<DC-C* »tCi(J3WiBBTa*. fc«U 
filftS (1) (5) OBStt^fc^fc. j£-r#7XS1K 

(i o) ±cy-H*a (i i) . ci n 

t-#©y-h7'f > (i 2) . mmmmmm (i 3) 
&.tf*s&$*ma d3) t-#<7)ffis!j&ft7'f > (i 
4) a«, aAtfcrTjEMtaftT^s. ^ux, uns 

5|,T. ±®1CS i N,fc£©y-Mft»R (1 5) 

[0006] muf- hmm (id ica/s-r sy- h 

mm (1 5) ±fctt, TFTCa-S ill (16) . 
a-S il (16) ©ffi«±£N*a-S iff (1 8 
d) (18s) . a-Sli (16) tN'a-Sil 
(I8d) (1 8 s) ©mC¥*fr««lt (1 7) #R 

tt&n-cna. *fc. «*ffl«©y-Htft»« (is) 

±fctt, ITOOfftS d9) «snxv^. 
Hie, mLV-Y?<y (12) t3?It5FW>7 
-f> (2 1) . FH>^> (2 1) <h-&THuEN 
»a-S iff (1 8d) ±CMSn*HK>ti 

(2 0) . (19) tftttbWENta- 

S il (18 s) ±C**Sn*7-**a (2 2) 
WitiA 1 /Mo©2SajfiT^fi)t$nTV>2). 

UT. ±®!C«S i Njfci'OSSftflK (2 3) . H 
KB:. JBlOSEEflK (2 4) «*SttT. TFT 

mm (2) Mftasn*. 

[0 0 0 7] flr6]#77.S« (2 5) ±(Ctt. T 

FTS1S (2) ©#*5«*K»fcT««*fcCr&d» 
©S^M (2 6) **»*«tlT*0. KftU (2 6) t 
SESUT, tlHCttl TOOSfiSSfS (2 7) 

wsnxv**. s(c^®ic^2©saE^M (2 8) a< 
^(S^nx, wrsis^s (4) tft*. sfiiEErSi^ 

(2 4) (2 8) £LT#'M SHKfcJH^. ^ntC7 

JO-r^CtlCiO. IE[S]& (2 4) (2 8) SffitC^o 
[0 0 0 8] 



(3) 



<RfH¥7-l 3 164 



3. #57.S« (10) «^6X»*nfcJttt. 
ttSj^lttS (13) Rtf8lfc#?*** (2 5) ±© 

e^h (2 6) jctoawsn, Mftfa® (103) t 
uTMfecfto. »o*«pp* (i o 2) -emmtm 
wsnxfrSo^^fT^n*. tcisa*. nntf (i 

0 2) ££frvr<b. X?'J*-*>3> (10 1a) 
(10 1b) tmxnzmffi.%.tf£.K : Z>T%Mtf$> : b. r 
4 7.2U*~>3 •fe;i/ c fT, iKIIOEffl'^ 1- 

aa^sflTsfliWTf**. 0i lcoi^icB^cTiic 

S/j:?.«OT'f^^ l J*-v3> (10 1a) (10 
lb) W&fttZt* ®n\zZz>-D2&±K1tK), fflfc 
(D * 7 6 V» t V» o fcPWijWH*>*l*. 

[0009] Kft^ Mrtqw— cfc**Hfci/c. 
£K (10) _t©Ea*TFT£J:*Sfctt©fc*. -® 

<&3o FM>^> (2 1) twin®. <19)jMH 
SttTfcSi*. ■fe^«fTO«a**ttH 1 2 KaVr «fc 

■rst, asanas*** (i 9) ±t«, 01 21c 

*VJT±****IflI^ HH>M> (21) ±Tti£ 

^[pi^it^<. b*w>7-f> (21) 
t^mm (1 9) #s«tt-e»*ts. mn.timm 
iz<D£?\ztzz>. Hw>7-f> (21) t^mmm 
(19) 0m©*jteSHT*«a^0t*»#ffltt* 

0 9 k:»tt*«*«S (19) 0£*Mffl©flWT?i£fc 

ffifcOfcJMWttiiRU t 5 * * 'J *—>a > ( 1 0 1 
a) 

[ooio] natodtaj*. y-h7<> d 2) 

(19) tolBK:T#*«*lcJ:-3T ! bfico» 

*©fc». H9Kl*»*«S*a (19) ©±TpW1© 
•Wt©*****^ 7>i"J *-->3 > (10 1a) ifc 
5. 

[0 0 11] Xfc. K±T»WUfc«tiC. Efa^ h 
J|/#Ji&4«*©*JMM*. E»*TFT©«ttK#£ 

ltv»«*». s«±© ;:©*«■«. s«icj:oeA^a 
as (102) ©asP!ct)T r ^^'j^-->a> (101 



«{fc©fc*. y-h9-f> (12) C»-afc»»CT-f 
?'J*-->3> (10 1b) ftoTH*. 
[0 0 12] 7U^lH*ft & 

EflK(2 4) (2 8) CffioT. B-MCliftl" 

(10 1a) ®«£ttMiM3ft*a«, S«©&gt~<fco 
T±-f3x-i'7.£ , J*~>3 > (10 1b) tt. mfft. 
Sic. 5tf>y©R£«£T4l»*«fc«fc^T. T 

[0 0 13] 

mca««Sfl3ieiHt**«K:«*L, rattan. ^ 

UTi&ttS>n, i&E*^«©M©2iflK:i&-3fc»M 

ttstifdiifi, weaksc*^ tdE*fi&«**«£ 

i£, £fctt. WE«itic*^T. WEEl*Ofilfl*SttW 
[0 0 14] 

mm] u$mww& (6) c. s^itg (19) tm 

(19) OPIiaCO^T. +&8IWS]^ 

xmmzmr*. n«c. (13) ta 

^ttffi (19) coP^tc«, HecSTiiftMiR*** 1 
:ni:i0, a*tta (i9) ©4Stro^T. 

> (10 1b) OSg^SWC^t**"?*** 

[0015] *t. *fifi]SSS@ (2 7') iciatten 

fcElftW»« (7) tt. IT0Wnfc»»T*5fc 
6. EI^MVPS (7) ic»*f4«tfl» O) ^PTtt, 



(4) 



«fH¥7- 1 3 16 4 



(7) ©tiflNCfiEoTHJtStt*. tfC H7Klw3*l 
SJ:5tEWtt»K (7) *X*»©/^->££* 
t, x^**U*~>3>#, EfilttfP* (7) t-S 

r*. -mc Efiswits <6> at*. 4toi«ft«s 

(1 3) ©flUBfeftlfcSfc. 1 «*££»***£*© 

*©»Att#tt*«iM>U Wf3W!W«rtt*«»5n*. 
[0 0 16] 

[USSW KTT. *J8W©JBl©jl*#it»Wt-«. 
Hi«±ffi0, 0 3^01 ©A- A' mzfejWiWm'r? 
&«. £»T*%©fctWCtt. ft$0l©H9fttfHl 

otni;«F<***wi/Tv»*. #^7.s« do) ± 

IC, «BJA«C r**/ty*'J>yTWl 5 0 0A©J?S 

-hma (id . f-vv^y (12) . »ai^fim 
a (i 3) s«iM5^> (i4) A'fissns. 

WW**® (13) »HlRtfH3K:«*n*J:'5 

c, aic»jssn*a*«a (i 9) ©ff^sucw^-r 

j££n, IWi5-f> (14) Jcfc-aT, n— fT©H 
*5-f> (14) J4JB?»C*V»T, sv»c»«*n 

a. 

[0 0 17] JfcK, y-MMW (1 5) £LTS i N 
xS:2 0 0 0 A~4 0 0 0 A, |*V»T, a - S i $ 1 0 
0 0A. S iNx42 5 0 0AOlUT < CVDICiO 
•*ttTJ»R-rs. *l/T, S±1©S INx&/t*-- 

>^ut. (id ic3s**"r*«*ta-rc 

t(C«tD, ¥gft«KBI (1 7) jWBfifcSn*.. JXlr* 
T, »**H-^nfca-S i (KT. N*a-S i t 
B&f) £, C VDIC,J;9 5 0 0 A©Jf SIOSMU N* 
a-S i Rtfa-S i © T^At*— >TXy5"- 
>^LT, TFTaW*W-tM(*T42:fcKJ:0. a-S 
il (16) SWa-Sil (18d) (18s) 

MMtan*. »^t. iTo**/t-y*'j>df-etti 

0 0 0AO»$l:iIlT, /^-^>^T'S^«tC 

^-rcticio, x^ma (i9) iwwitsna. & 

IC, EmmibT. l/Mo©2«fll£;*/* 
y^U>^tJ:0. 7 0 0 0 A/1 0 0 0A§a©P5 
tCfltlU HfS£©/^-=>y«CJ:«3N»a-S il 
(18d) i«mFK>lS (2 0) . FK 
>mS (2 0) i-»CFK>H> (2 1) , N* 
a-S il (18 s) ±l:iSL. «^ma (l 9) C 
SE«*n*V-^«a (2 2) W&fSLtStli. ^LT. 
HH>W (2 0) (2 2) £T7.£ 

(C. N'a-Si (1 8) H©-fc>*-W#X'y?>$f 
»*Sn<&. MIC, ±®iCttS i Nx©Sfi^SM (2 
4) Afftlt&tLft. 

[0 0 18] *t»T. Rfflffl»*« (6) ©tf»tUT 



'J>4fft£CJ:D. 1 0 0 0~8 0 0 0Agg©J¥£l;: 

»«a (i3) jwftw-6nfc2jatw©. *s«a a 
9) (D2m<o^mzy^>mzm-r^t\z^K>, bi& 

tfHSCwSnsaK. y-h^-o (12) (CMfrft 
EfflfflfltS (6) imtiLUft*. H*tt#*bfc*»» 

Efaswma (6) fiam»TSv»csttiisn, sc- 
mm^my^y (h) K»«sns. 

[0 0 19] *-UT, £ffi(C?&l©SEEl6]ffll (2 4) 
jWBMt5nTTFT*K (2) jWKfifcSn*. J* 
(2 5) ±fc, fll*.«CrS*/ty*'J>' 
yiC«t0«HL. HD» (10 2) fcfc**£©««* 
Xy5 1 >y»*rsctlCJ:0. iSftJ! (2 6) jWRtt 
ens. fiTtM (2 6) £&gLT. ±m\Z I TOCJt 

ftasma (2 7* ) tf^y^u^ic^Q&asti 

5. *f[6]S^*a (2 7' ) ttSS^SCfc^T, TFT 

s« (2) tioeAMwni (6) 
d3) ictt«tsna. sic ttfii^tta (27' ) 

05, TFTSS (2) ffi'J©^ttS (19) <Dft&m\Z 
flj£T£^#£X-y3 1 >^£T3C£ , ;:.fc0. ttftX 

sua (27* ) (ft. x*»fciBDa*nfcErt«*p 

JR (7) OTRIt&nS. -tl/T. £ffilC|g2©gItEft 
K (2 8) jWtttf&nT. *tfa«1£ (4) tfflMtSft 
3. ft*. EI4K (2 4) (2 8) IS. V>rn* 5 If > 

y«aaii?Tt)ftVi. 

[0 0 2 0] &±Ctt9!LT#fc«i&©2tt©*« 
(2) (4) A«. 08lcS$n^=k9lC5~8 wm©W 

sfc^.^vf^-^sifflMi (3) tfRW-sn*. 

jglc, ;in££2^tce£1"3;£fa©M?ttfc£fc^2& 
©GlftlS ( 1 ) ( 5 ) T«*aA/T. *%W<Dm 1 ©^ 

[0021] m.^T. ^m<Dm2<Dmmm\z-D^xm. 

WtZ. JBl©«fi«i«lT*AK:'PV»Ttt«»b. 

*ftaas»©*f3v>TRwra. B2tt±®H, 0 3 

li!3 2©A-A' ^iC^^fcKifffiST-SO, 1 ©^J2 
WtraC-CS'S. 114li02©B-B' mzfey 

KftHM (2 4) ±©Efaf!iW«a (6) 11, 
(19) ©, W§MS (1 3) **MLTHfcV><M 
©»(B]TS2iaiC?G-pT. H^cTtlCffiil/T^Sn 

tv>s. ^ux. mm^mnm d 3) t©a*»ic*j 
ux, B4cssn4jo<. y-MHui (is) 

««SM (2 4) C»W6*lfc3>^i'h*-^*^L, 

x. ffia^*sa (i3) c»ttsn*. c©«iiiT 

tt. ElpJS'Jfflima (6) tHK>7<> (2 1) 
*r* C t«ftk»©T. K^RSC ±*«»**&< ft*. 
[0022] % i Kt^R 2 ©Higfl-eii. #IC. EfSJ^J 

?ipms (6) £*ti«]£sma (2 7* > Rt;fflS)^ft« 



(5) 



#B§¥ 7-13164 



(6) , **ftS*«ff (2 7* ) R^MKJ^ftm® (1 

3) ssm® d9) tieattttta. * 

©fc», Stt©KCicflioT«»*llo*ft3&qEto*« 

w-t, fM«ttta5"&WB6c*sn«»ic-j , Eia*. 

0 5tt, &K«ff (19), iBl4M«P«fi (6) 

iRi^ttffi (27' ) ©iHic5B±r5*a*»t. 

S. H^6M5^!4J:5k:. (19) ©SSRT 

tt, Ei4MfP«S (6) ©^§T> ftAfttttf&Kffi 

d9) ^ecAMfpn (6) R^[6]^ma (2 

<±5c, %7*n.m (19) o*ifVMa*»^T*iwr* 

&mmm (19), ttu&gMs (13) Rtfa^** 
mm (27' ) ©nBtc**T*«awi*fc. cnic^-p 

«£t>. &rc«S (19) ©S8*T?tt. (1 

9) «t-o>bT«c»»t6nfciii!i***a (13) ©& 

(19) *»6±#<N«!W»-3"C. 3fcS««rt36»5at««« 
^^»*Iftk:#tfTV»*. «£?T. «*£tPH:H5& 
ra*tc, S^SS (19) 0«f*^*»oT«ftf*. 
Sfc. 0 5&tf0 6lCte*f|S]S^m«i (2 7' ) tie. 

•a^o^^nfeaj^TasiEfiUMfBS (7) a^s 

[0 0 2 3] BLhlcKiaL&.fcSK:, (19) 
©Jl^g|5S.o:ffi|p]$iJffli^ (7) ®fl^08A£70EAl 

*0±ffl*lco^T. «*»T»4. EiflMtttE (7) © 
M^TiiSIStcSittlc, «*««TttH 7 l;SJti5 J: 

*. x-f*^'J*-->3 >tt. ^HsU'CO^TX^© 
ElSjfflffl® (7) U *&. EAUMWS 

(7) T4 0tcEaSftfcfc*S«*Ttt, **5H t tt 
-»!ClPI^riRlt:l«ftr5fc». 4:£ft^S>jL;t»£©& 

[0 0 2 4] 

(6) fcfcO, ttA^OMM^A^. !)?&©£- 

JM6*Ei5i«w»& (7) ©±niasrac:i(cj;o. a 



KiLSn, EAMtlSt (7) *x*#tc£ofc* 
^ttEfiHWWi! (7) 6W©«WCtt. 7^fX*'J*- 
->3>t±^±fctB«Ufc. Sfc, lil^'co^. it$H# 

^©l^:£fa**J*&5«*©iii«)&», 4#filK:;bfcoT 

[o o 2 5] mmm (2 4) (28)©7f>^ 

[HI] **W©*l©3WS«T**«ft«Sifi«o± 
ffiBT&fc. 

[0 2] **-48©JB2©j||fi«Tr»*ttft*3p«H©± 
®0T'&-5„ 

[03] 01RU'02©A-A' «lCi&'5»rffil8T» 
a. 

[04] 02©B-B' aHCft-SWiBBT**. 
[0 5] #£B©f1U8&*£KI'lT*igT»*. 
[0 6] *K'!8©flU83S*£tt'ET*BT» J 5. 
[0 7] ♦fgfHOfPffljaHStt'iffriHTftS. 

[08] DAPffl©«aa*««©RaHT»5. 

[0 9] ffi3fe©«JMBR8B©±iSBT»*. 

[01 0] 09©c-c »tc»3WBBBT*-5. 

[011] f^CDjKAX^ttBonfljft^RnrsH-C 1 
[012] ffi*©ttft**£M©HH£SKWTSiaT 

[013] fie*©«ft**sii©raHj«*ttwrsiaT 

[ffira©RW] 

1 ^i©d7ts 

2 TFTSS 

3 ttjfcjf 

4 **ffl£& 

5 £2©fift* 

6 jEMMli 

7 EltUMffS 

I 0 

I I v- hmm 

12 y-h5-f> 

1 3 ®®®mmw, 

14 tttt#ft9'f> 

1 5 y- h&ifcjgt 

16 a-S il 

1 7 ¥gft&gJ8l 

18 N'a-S il 

1 9 ^TpiWM 

2 0 FH >®ffi 

2 1 KU"f>7'f> 



(6) 



#H¥7-1 3 164 



23 &&&®m 
25 ttfanz>7>mm. 



2 6 wm 
2 7 #ra&K«s 

2 8 £2 C75Saffilfi]K 



[01] 



[B2] 



U 2o 22 21 



6 6 1} 20 22 21 




[S3] 



27' 25 7 




,2 on I8d 17 11 IG I8S 22 15 19 23 «3 21 13 



(7) 



- 13 16 



[04] 

2T '26 25 

[06] 
27' 7 27' 









3 

ill 




its 






iLlh> ® 






U^U_ 4— 



[08] 



[05] 

27' ? 27' 



0 


1 XT ©T 




: 1 1 

i 




u 

h J 

n 


. \ 

7 








1 | 
N 










H 









6 19 6 



[0 7] 




[010] 



(8) 



$$H§¥ 7-13 



[09] 



[Ell] 





102 101a 101b 103 



; \ \ / / / / / >'\ 

v v v 4 v ^ ^ n ' k i{ » 

/ / / / / /j 



[013] 




I7y\ /I/ H | f f 

\ j X i\ n n A i\ 

-^-fX / f / / * f 




